Objective: To identify consumer attitudes and beliefs about (liquid) milk that may be barriers to consumption.
In New Zealand the annual per capita consumption of milk has declined by 30% in the last 20 years, to 94 litres in 1997 1, 2 . A similar trend is present in other Western countries 3 . The decline in New Zealand is partly due to environmental influences that have affected the availability, purchase and consumption of milk. These influences include the discontinuation of the subsidised school milk scheme in 1967, removal in 1985 of the government subsidy placed on milk, and the impact of dairy export returns on milk pricing. Milk as a drink, both in and out of the home, has endured ruthless competition from soft drinks. Their range of products, packaging and availability has increased and their low material costs enable them to be extensively promoted. In addition, lifestyle factors have influenced the habitual food choices of the consumer, such as decreased breakfast consumption and greater use of convenience foods. As a result, less milk is used as a beverage, on cereals and in cooking.
The decline in milk consumption has important consequences for the nutritional health of the population, especially its bone health. The 1997 National Nutrition Survey showed that New Zealanders over the age of 15 years obtain 37% of their calcium intake from milk 4 . Other sources of calcium were cheese (11%), bread (6%), vegetables, non-alcoholic beverages and dairy products (all 5%). The survey identified that 20% of the New Zealand population had an inadequate intake of calcium. Inadequate intakes were higher among women (25%) than men (14%), especially in those aged 15 to 18 years (37% of women and 33% of men) 4 . Milk is a complex food and contains many nutrients that provide benefits as well as threats to its consumption. Consumers' perceptions of these aspects of milk have not previously been examined in an integrated study.
The Cognitive Structure Model for Food Related Lifestyle 5 serves as a useful theoretical framework to examine the extent to which usage situations, attitudes and beliefs influence milk consumption. The model proposes that seven key sets of variables make up consumers' lifestyles. It illustrates how food consumption depends on a number of lifestyle factors such as shopping knowledge and skills ('scripts'), packaging, cost, habitual use, and attitudes and beliefs. Several studies have demonstrated that attitudes and beliefs about particular foods predict their consumption, and these appear to overrule other lifestyle factors. Examples include milks of varying fat content 6 , consumption of high-fat foods 7 -9 , consumption of low-fat milk 10 , and beef 11 , fruit and vegetable 12 and hamburger consumption 13 . Therefore it is likely that attitudinal factors may underlie declining levels of milk consumption. For example, beliefs about milk's nutrient content (e.g. calcium, protein, calories) and functionality (e.g. 'goes well with other items', 'quenches thirst') have been found to affect milk consumption positively, and beliefs about gaining weight and cost affect it negatively 14 . Amongst participants who completed a mail survey of nutrition knowledge, attitudes and behaviour, it was found that the nutrition knowledge score was significantly correlated with the frequency of milk intake and attempts to increase dietary calcium intake 15 .
Other researchers have illustrated that some women's consumption of low-fat milk is influenced by cognitive factors in addition to sensory and organoleptic factors 16 . Respondents completed food frequency and milk attitude questionnaires and performed sensory evaluations of different milk samples. Sensory evaluation indicated that subjects liked whole milk more than low-fat milk and as the percentage of fat increased, so did the sensory score for liking. Nevertheless, more subjects believed lower-fat milks to be 'good for me'. Again this suggests that positive attitudes are important predictors of greater milk consumption.
However, food choice is not just about attitudes and beliefs. Several studies have shown that membership of social categories such as gender, age, education, occupational status and ethnicity may influence food selection behaviours and the attitudes and beliefs on which they depend 17 -20 . There may be attitudinal factors underlying declining milk consumption that require changing, and this may lead to the development of interventions to promote more healthful behaviours.
In this study the aim was to identify demographic characteristics and cognitive factors that may influence milk consumption. Therefore, usual milk intake and consumer attitudes and beliefs to milk were investigated one year apart. This provided a means to assess the stability of attitudes over the study period.
Methods

Procedure
Two telephone surveys were conducted over a twelvemonth period in the Auckland region. Respondents were questioned about their usual milk intake and their beliefs about milk. The objective was to contact 720 residential households to complete the questionnaire. Proportions in the New Zealand population (Table 1) determined the sample size with quotas for age and gender. There were no other inclusion or exclusion criteria. A central telephone interviewing facility was used to conduct the telephone interviews, which were conducted on weekdays both during the day and in the evening. To overcome any bias created by women answering the phone, each interviewer asked to speak to the adult in the household who last had a birthday. One of the limitations was that the protocol did not allow for re-tries for a number that did not respond. This was in accordance with the Direct Marketing Association's Code of Ethics. Another random number replaced the call. Although this resulted in a low response rate (, 20%), in demographic terms the samples were similar to the national population census and only slightly overestimated people who were not in the paid workforce.
Questionnaire From a literature review of consumer attitudes to milk consumption, 27 attitude items were selected for inclusion in a survey questionnaire to reflect the four main themes of consumers' interest in milk:
. sensory factors; . cost and usage; . health and nutrition; and . age and gender requirements.
The respondents were asked to give one of five responses depending on their degree of agreement with each attitude statement. They were also asked about their daily milk consumption, either as a drink or added to cereals, tea and coffee. Responses were recorded as: less than 1/4 litre per day, between 1/4 and 1/2 litre per day, more than 1/2 litre per day, or none at all.
Data analysis
Both waves of the survey were analysed separately using the SPSS package (version 7.5). Cross-tabulations of the data from each wave were undertaken to compare the percentage agreement with the attitude statements across sex, age, education, occupation, ethnic and milk consumption groups. To avoid over dependence on spurious or chance differences in the observed results, a conservative alpha level of 0.01 was used. Comparisons of the mean scores for the attitude items in the baseline and follow-up surveys showed that they were very stable ðr ¼ 0:937; P ¼ 0:0001Þ:
Milk consumption by demographic characteristics and attitudes was predicted using CHAID, a program included in SPSS. CHAID (Chi-squared Automatic Interaction Detector) performs segmentation modelling in which a sample is divided into two or more distinct groups based 
Results
In both surveys, over one-third of the respondents consumed less than a glass (250 ml) of milk a day.
Although it is likely that additional milk was consumed from other dairy sources, it is clear that the consumption of milk as a beverage was minimal. In general, men drank more milk and a higher percentage of women were nonconsumers. Overall, 9.4% of young people (16 to 30 years) consumed no milk at all. Non-consumption was higher among young women (15%) whilst heavy consumption (more than two glasses a day) was higher among young men (. 40%). Amongst men, consumption declined with age.
In both surveys the strongest attitudinal predictor of low milk consumption was 'milk is expensive compared to fizzy drinks' (Fig. 1) . In the baseline survey those who agreed (or were unsure) consumed smaller amounts of milk (less than 250 ml) than those who disagreed (45% and 29%, respectively). The attitude 'adults over 65 need more milk than younger adults' was the best predictor of consumption among those who disagreed that 'milk is expensive compared to fizzy drinks'. Those who agreed or were unsure that adults over 65 need more milk consumed significantly lower amounts of milk than those who disagreed (32% and 15%, respectively). 'Milk is good value for money' was the best predictor of consumption among those who agreed or were unsure that adults over 65 need more milk. Those who disagreed that 'milk is good value for money' consumed significantly less milk than those who agreed or were unsure (48% and 29%, respectively).
Most (90%) of the respondents understood that milk is a good source of calcium and is important for bone growth. Awareness about calcium and bone growth was lowest amongst Pacific Islands and Asian people, reflecting a difference in perceptions amongst New Zealand immigrants. Women were more aware than were men that milk is rich in calcium. Respondents over the age of 53 years tended to support the use of calcium supplements. The majority of consumers agreed that 'milk is better for you than soft drinks', although about a quarter of younger people (aged 16 to 30 years), men and Pacific Islands and Asian people did not share this view. Indeed, a substantial proportion of respondents (one-third) thought that fruit juice was 'better for you than milk'.
About a third of the women and a quarter of the men believed that 'all milk is high in fat'. Indeed, the strongest attitudinal predictor of 'all milk is high in fat' in both surveys was agreement with 'fruit juice is better for you than milk'. This suggests that milk is not considered to be as healthy as fruit juice because of its high fat content.
In both surveys more than 27% of respondents agreed that 'milk can cause high blood cholesterol' and men agreed more than women. This finding supports the expectation that cholesterol would be perceived as a dominant negative nutrient linked to saturated fat intake. The perception that milk is high in cholesterol was related to increasing age and high occupational status.
Beliefs that 'milk causes allergies in a lot of children' were strongest amongst people over the age of 53 years. There was a higher agreement amongst NZ Maori, which may be related to the higher incidence of respiratory infections 22 and glue ear amongst their children 23 . In general, women had more positive beliefs about the price and health benefits of milk. Men were more of the view that milk is for older people. They also felt obliged to drink it although they believed it was expensive compared with soft drinks (Table 3) . Young people had more positive attitudes to liking milk during childhood but were the least positive about its value for money. Older people seemed to have misgivings about the taste of milk and appeared uncertain about the benefits of milk compared with calcium supplements. With reference to varieties of whole, regular, reduced and non-fat milk, older people were of the view that too many types of milk are available (Table 4) .
Discussion
Milk consumption
Milk is an unpopular beverage choice for about one-third of New Zealanders. Gender was the strongest demographic predictor of milk consumption. In general, men drank more milk and a high percentage of women were non-consumers. Non-consumption of milk is a potential problem among some young women. There is a significant positive association between milk consumption up to age 25 and higher bone mass, which may be protective against age-related osteoporosis 24 . To maintain bone health in young women, public health initiatives and specific strategies are needed by the milk industry to target this group.
The hypothesis that respondents' attitudes to milk predicted their consumption was upheld. The strongest attitude predictor in both surveys was the statement 'milk is expensive compared to fizzy drinks'. Those who agreed (or were unsure) consumed significantly smaller volumes of milk than those who disagreed. This suggests that among low volume milk consumers, cost may be a barrier. They may prefer soft drinks, which are less expensive. Further evidence for the role of cost in milk avoidance is related to some of the attitudes of those respondents who disagreed that 'milk is expensive compared to fizzy drinks'. Among this group agreement with the statement that 'adults over 65 need more milk than younger adults' predicted low consumption. This suggests low volume consumers might believe that milk is more important for older people. Among those who agreed (or were unsure) with this statement, disagreement with the attitude 'milk is good value for money' predicted low consumption. This again implies cost is a barrier. The cost of milk has been identified as a problem by other investigators 15 . It suggests that the health benefits of milk are not realised.
An important part of increasing milk consumption is to make it as easy to consume as other beverages. Milk or milk-based drinks need the same prominent exposure as soft drinks. Therefore milk needs to be available in vending machines and cafes. In order to compete in these areas milk also needs a longer shelf life. It is also important that the milk industry should develop communications about the health benefits of milk to justify its higher price.
Attitudes to milk
The attitude items chosen for investigation were quite distinct. This was to ensure a broad coverage of the attitude domains related to milk. In general, most people had positive views about milk but several of the demographic groups had polarised opinions. Women tended to have greater knowledge about the calcium benefits of milk and were more of the view that milk is better for you than fizzy drinks. Men, however, were less convinced about milk's nutritional benefits and were less inclined to agree that milk is good value for money. Pacific Islands and Asian people were less aware about the role of milk in bone growth and a third did not hold the view that milk is better for you than soft drinks. On the other hand, Pacific Islands people as well as men in general held the positive view that milk is refreshing. These findings suggest that the milk industry needs to work with health agencies in New Zealand to ensure that the education and health sectors provide positive messages about milk.
Older people were the most pessimistic about milk. They were less likely to agree that milk provides nutritional goodness and a substantial proportion were not convinced that milk has a good taste. Alternative products such as milk and juice blends, flavoured milk and milks for specific usage occasions (e.g. breakfast or as a nightcap) may provide an opportunity to promote higher consumption. Nearly half of the older people appeared to favour taking calcium supplements instead of milk. Therefore the milk industry must develop appropriate communications to this age group. Promotion of milk consumption by public health authorities may also help to reassure older people that milk is a useful and accessible source of calcium.
Younger people had more positive views about milk but nevertheless it was not a popular choice for them. They had liked milk during their childhood but seemed to lack knowledge of milk's inherent benefits. As a result, they were least likely to agree that milk is good value and had the most positive attitudes to soft drinks. The successful targeting of energy drinks amongst young consumers suggests that a similar positioning may work for milkbased drinks. Young people could be coerced into drinking more milk if they knew how good it was for their body.
Amongst adults there is an apparent barrier to drinking milk because of inaccurate perceptions about its cholesterol content. Low-fat milks were generally not well understood. Targeted messages, illustrating that lowfat milks have negligible cholesterol content but important nutritional benefits, especially in relation to maintenance of strong bones, may help to increase consumption. This provides an opportunity for the milk industry to collaborate with the weight loss industry and the National Heart Foundation to provide positive communications about the benefits of low-fat milk.
Concerns about perceived allergenic properties of milk among children were evident in over a third of the respondents. The unease was greatest amongst older people (over 53 years) and NZ Maori. It had previously been shown that 19% of New Zealanders believe allergies are related to eating dairy products 25 , but until now milk has not been directly implicated in consumer studies. It would be beneficial to provide health professionals and older people with up-to-date information about milk allergies. In addition, it may be helpful to develop culturally appropriate education materials for Maori in conjunction with Maori health workers.
Conclusion
In summary, low milk consumption is a potential problem for the nutritional status of some segments of the population, particularly for young women. Inspection of the respondents' expressed attitudes suggests that milk has become less relevant to people's lifestyles and the nutritional benefits of milk are not widely understood. Whilst negative attitudes to milk were not widespread, they may limit the potential to make milk an everyday part of modern life. The narrow focus of the perceived nutritional benefits of milk appears to have inhibited milk's popular appeal. The findings suggest that there are opportunities to provide targeted communications about the health benefits of milk. The development of enticing milk-based drinks, which can compete with other beverages such as soft drinks, may help to increase consumption.
